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DETAILED ACTION 

Priority 

Receipt is acknowledged of priority documents JP2003-204768 submitted to 
PCT/JP04/10253. 

Information Disclosure Statement 

The information disclosure statements (IDS) submitted on 10/18/05 and 7/16/08 
have been considered by the examiner. 

Response to Amendment 
The preliminary amendment submitted 10/17/06 has been received. 
Drawings 

The drawings were received on 10/17/06. These drawings are approved. 
Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 12, 14, 16-18 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over De Doncker (US 5,373,195) in view of Deng (US 6,714,424). 

With respect to Claim 12, De Doncker discloses a voltage conversion device 
(Fig. 2) variably changing an input voltage (Fig. 2 +dc link) to be applied to an inverter 
(Fig. 2 10) driving a motor (Fig. 2 14), comprising: a voltage converter (Fig. 2 20) 
executing voltage conversion between a power supply (Fig. 2 22) and said inverter; and 
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a control device (Fig. 2 40) controlling a switching duty of an upper arm (Fig. 2 TB1 ) and 
a lower arm (Fig. 2 TB2) included in said voltage converter (Fig. 2 20). De Doncker 
does not disclose the duty cycle as the desired output voltage of the dc link approaches 
the supply voltage from the battery. 

Deng teaches narrow pulse width elimination (Fig. 6) in an inverter to minimize 
voltage range loss and eliminate the effect of dead-time. It would have been obvious to 
one of ordinary skill in the art at the time of the invention to provide narrow pulse 
elimination to the voltage converter (Fig. 2 20) when the desired dc link voltage 
approaches the input supply voltage from the battery (Fig. 2 22) and the duty cycle of 
TB2 approaches a narrow pulse width. Therefore the duty cycle of TB2 would be 
maintained at 0 when a voltage command value of said voltage conversion is at least a 
power supply voltage (Fig. 2 +dc bat) and at most a predetermined voltage [+dc bat/(1- 
Wmin), where W m i n is the minimum pulse width]. The reason for doing so is "to expand 
the voltage utilization range for solid-switch power converters with certain DC voltages" 
(Deng column 3, lines 34-35). 

With respect to Claim 14, De Doncker in view of Deng disclose the voltage 
conversion device according to claim 12, wherein said predetermined voltage [+dc 
bat/(1-W mi n) is determined based on the dead time of said voltage converter [W min chose 
"to reduce the voltage range loss caused by the dead-time" Deng column 5, lines 54- 
55). 
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With respect to Claim 16, De Doncker in view of Deng disclose the voltage 
conversion device according to claim 12, wherein said voltage converter variably 
changes said input voltage (+dc link) in a linear manner (De Doncker Fig. 3), since the 
nonlinear effect of the dead-time is removed when the DC link voltage is near the 
battery voltage. 

With respect to Claims 17-18 and 21, De Doncker in view of Deng disclose the 
voltage conversion device as set forth above. See claims 12, 14 and 16 for additional 
details. 

Claims 13, 15, 19-20 and 22-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over DeDoncker (US 5,373,195) in view of Deng (US 6,714,424) and 
further in view of Kanakubo (US 6,580,253). 

With respect to Claim 13, De Doncker in view of Deng disclose the voltage 
conversion device as set forth above, wherein said control device controls said voltage 
converter by fixing said switching duty of the lower switch when said voltage command 
value is at least said power supply voltage and at most said predetermined voltage. De 
Doncker in view of Deng do not disclose the upper duty cycle must necessarily be fixed. 
Kanakubo discloses a voltage converter which teaches fixing the duty cycle of the upper 
to 100% and the lower to 0% when the input voltage approaches the desired output 
voltage (Fig. 7). It would have been obvious to one of ordinary skill in the art at the time 
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of the invention to fix the duty cycle of the upper and the lower when the desired output 
voltage approaches the input voltage. The reason for doing so is "reducing the power 
consumption or enhancing the efficiency" (Kanakubo column 2, lines 58-59). 
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With respect to Claim 15, De Doncker in view of Deng and Kanakubo disclose 
the voltage conversion device according to claim 12, wherein in a case where said 
control device controls said voltage converter to decrease an output voltage (+dc link) of 
said voltage converter, said control device fixes said switching duty when said voltage 
command value reaches a value of at least said power supply voltage (+dc bat) and at 
most said predetermined voltage (+dc bat/(1-W min )). 

With respect to Claim 19, De Doncker in view of Deng and Kanakubo disclose 
the voltage conversion device as set forth above, wherein the duty cycle is fixed when 
the calculated duty is between a maximum effective duty [(TPWM - WIDTH - 
2*deadtime)/TPWM] and a longest on duty [1 .0]. 

With respect to Claim 20, De Doncker in view of Deng and Kanakubo disclose 
the voltage conversion device as set forth above wherein said appropriate duty is the 
maximum longest on duty [1 .0]. 

With respect to Claim 22, De Doncker in view of Deng and Kanakubo disclose a 
medium as set forth above, which computes the duty and when the duty is greater than 
a maximum effective duty [(TPWM - WIDTH - 2*deadtime)/TPWM], limits the duty to 
the maximum allowable duty [1 .0]. 
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With respect to Claim 23, De Doncker in view of Deng and Kanakubo disclose a 
medium as set forth above wherein the upper and lower switches (Fig. 2 TB1 ,TB2) are 
controlled by the appropriate duty. 

With respect to Claim 24, De Doncker in view of Deng and Kanakubo disclose a 
medium as set forth above, with substeps of determining the maximum effective on duty 
[(TPWM - WIDTH - 2*deadtime)/TPWM], and boosting when the duty is less than the 
maximum effective duty and forcing the full duty [duty 1 .0] otherwise. 

With respect to Claim 25, De Doncker in view of Deng and Kanakubo disclose a 
medium as set forth above wherein the upper and lower switches (Fig. 2 TB1 ,TB2) are 
controlled by the appropriate duty. 

With respect to Claims 26-28, De Doncker in view of Deng and Kanakubo 
disclose a voltage converter as set forth above. See claims 14-16, respectively, for 
additional details. 

With respect to Claims 29 -30, De Doncker in view of Deng and Kanakubo 
disclose a voltage converter as set forth above. See claims 19 and 16, respectively, for 
additional details. 

With respect to Claim 31 , De Doncker in view of Deng and Kanakubo disclose a 
medium as set forth above. See claim 24 for additional details. 
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Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, All 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 12 and 14 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1,12 and 15 of 
copending Application No. 11/274,511. Although the conflicting claims are not identical, 
they are not patentably distinct from each other because such features as a voltage 
converter controlled by an appropriate duty cycle influenced by a dead-time, a 
maximum effective on-duty smaller than a longest on-duty is at least a predetermined 
set value, and setting the on-duty to the longest on-duty are claimed. 



The following table illustrates the differences between the two sets of claims: 



10/553,756 


11/274,511 


Comment 


Claim 12 


Claim 1 
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A voltage conversion device 
variably changing an input 
voltage to be applied to an 
inverter driving a motor, 
comprising: 


A voltage conversion device 
variably changing an input 
voltage to an inverter, the 
voltage conversion device 
comprising: 


A motor is intended 
use and it is well 
known to use an 
inverter to power a 
motor. 


a voltage converter executing 
voltage conversion between a 
power supply and said inverter; 
and a control device controlling 
a switching duty of an upper 
arm and a lower arm included 
in said voltage converter 


a voltage converter including 
an upper arm and a lower arm 
and performing voltage 
conversion between a power 
supply and said inverter by 
switching of said upper arm 
and said lower arm; and 


Performing voltage 
conversion is 
executing voltage 
conversion. 
Switching must have 
a duty. 


so that said switching duty is a 
duty from which influence of a 
dead time of said voltage 
converter is removed, 


a control device controlling 
said voltage converter so as to 
reduce influence of a dead 
time of said voltage converter 
on a duty of said switching, 


Obvious to remove 
influence of dead 
time by reducing 
influence of dead 
time. 


when a voltage command 
value of said voltage 
conversion is at least a power 
supply voltage and at most a 
predetermined voltage. 


wherein when a voltage 
command value of said 
voltage conversion is larger 
than a power supply voltage 
and smaller than a 


Larger than a power 
supply voltage is at 
least a power supply 
voltage. 
Smaller than a 
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predetermined voltage and 
said power supply voltage is 
smaller than a predetermined 
set value, 


predetermined 
voltage is at most a 
predetermined 
voltage. 




said control device controls 
said voltage converter by 
setting said duty to a duty for 
instructing to stop said voltage 
conversion. 


Reference claims 
additional limitation. 


Claim 14 


Claim 15 




The voltage conversion device 
duuuiuniy lu uidim 1 1-, wiiciciii 

said predetermined voltage is 
determined based on the dead 
time of said voltage converter. 


The voltage conversion device 

dUUUI Ull ly LU Uldllll WllclClll 

said predetermined voltage is 
determined based on the dead 
time of said voltage converter. 





This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HARRY BEHM whose telephone number is (571)272- 
8929. The examiner can normally be reached on 7:00 am - 3:00 pm EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Akm E. Ullah can be reached on (571) 272-2361 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Akm Enayet Ullah/ 
Supervisory Patent Examiner, Art 
Unit 2838 

/Harry Behm/ 
Examiner, Art Unit 2838 



